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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a method for 
storing and reproducing information using rewritable in- 
formation recording media such as a CD-RW (Compact 
Disc - Rewritable) and a DVD+RW (Digital Video or Ver- 
satile Disc + ReWritable) 5 and further to an information 
storing/reproduction apparatus, an information process- 
ing system including the same, and a computer program 
used on the same. 

2. Description of the Related Art 

[0002] One of a plurality of standard file systems for 
rewritable information recording media such as the 
CD-RW and the DVD+RW is called Universal Disc For- 
mat (UDF). Utilizing a recording format suitablefor each 
kind of device, UDF is applied to various devices. Since 
the CD-RW and the DVD+RW are capable of random 
access, Random UDF is used. 

[0003] It is necessary to format a CD-RW disc by stor- 
ing dummy data to the entire recording region or a des- 
ignated recording region of the disc in order to store or 
to reproduce data at random. A DVD+RW also must be 
formatted by storing dummy data in an unrecorded re- 
gion to achieve compatibility with conventional 
DVD-ROM drives. 

[0004] Time required to format a disc increases pro- 
portionally as the memory capacity of the disc increases 
because the entire disc or a designated region of the 
disc must be filled with dummy data. 
[0005] The Japanese Laid-open Patent Application 
No. 11-134799 describes an information storing/repro- 
ducing apparatus which formats a disc in the back- 
ground so that a user could store and/or reproduce data 
in a short period of time after requesting to format the 
disc. Though the application describes an embodiment 
of the background formatting of a CD-RW disc, the back- 
ground formatting of a DVD+RW disc is also suggested. 
[0006] The background formatting fills the unformat- 
ted region of a disc with dummy data while the user does 
not request for storing or reproducing data. When the 
user does request for data storing or reproduction while 
the disc is being formatted, the user's request is per- 
formed by interrupting the formatting process. 
[0007] While the formatting is performed in the back- 
ground, the data storing and/or reproduction requested 
by the user and the dummy data storing as a formatting 
process are to be executed in parallel. 
[0008] On the other hand, the user can store data on 
the disc and reproduce it by designating addresses at 
random. In the case of a constant linear velocity (CLV) 
disc such as a CD or a DVD, however, the rotational 
speed of the disc must be changed depending on the 



radial position of a designated memory address on the 
disc, which lowers the performance of information the 
storing/reproducing apparatus. 

[0009] The Japanese Laid-open Patent Application 
5 No. 2000-11524 describes an information storing and 
reproducing apparatus that stores data on a disc and 
reproduces the data in a constant angular velocity (CAV) 
mode to avoid such a problem. Since the CAV mode 
does not change the rotating speed of the disc depend- 
ing on a designated address, it is suitable for the Ran- 
dom UDF. In the CAV mode, the storing and reproducing 
speed at an inner radius is lower than that at an outer 
radius, that is, the storing and reproducing speed in- 
creases as a designated address becomes higher. 
[0010] Most information storing and reproducing ap- 
paratuses support both the CAV mode and the CLV 
mode, the CLV mode having the same linear speed as 
the CAV mode does at the outer radius. For example, a 
CD-RW disc storing and reproducing apparatus having 
a quadruple speed at the inner radius and a ten times 
speed at the outer radius usually supports the CLV 
mode of the ten times speed. If data is to be stored se- 
quentially by the information storing and reproducing 
apparatus above, the ten times speed CLV mode is 
more efficient than the CAV mode. 
[001 1] The CLV mode fits to the background format- 
ting because formatting, including background format- 
ting, is a sequential data storing process. For Random 
UDF, the CAV mode is suitable. 

[0012] As described above, the method for controlling 
disc rotation, CAV or CLV, suitable for the storage/repro- 
duction of user data is not necessarily identical to the 
method suitable for controlling disc rotation for back- 
ground formatting. 

[001 3] Background formatting is sometimes interrupt- 
ed by a user's request for the storage and reproduction 
of data, and resumed after performing the user's re- 
quest. Since the speed of background formatting is dif- 
ferent from the speed of the storage and reproduction 
of data based on the user's request, a period of time to 
change the rotation speed is required when the back- 
ground formatting is interrupted, and when it is resumed. 
The period required for changing the rotation speed of 
the disc results in low efficiency in the storage/reproduc- 
tion of data, as well as delay in background formatting. 

SUMMARY OF THE INVENTION 

[001 4] Accordingly, it is a general object of the present 
invention to provide a novel and useful method and ap- 
paratus for storing and reproducing information, which 
ensures the highest efficiency for both formatting and 
storing and reproducing of user data, while both proc- 
esses proceed in parallel, by properly controlling the ro- 
tation speed of the disc. 

[0015] Another and more specific object of the 
present invention is to provide a method and apparatus 
for storing/reproducing information, which sustains rea- 
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sonable efficiency in the storage and reproduction of us- 
er data by reducing the frequency of switching the disc 
rotation control method when background formatting is 
often interrupted. 

[0016] Yet another object of the present invention is 
to provide a method and apparatus for recording/repro- 
ducing information, which shortens time required for 
background formatting. 

[0017] According to the present invention, the method 
for storing data in recording media using an information 
storage apparatus that has a plurality of rotation modes 
of the recording media, includes a step of formatting the 
recording media in a first rotation mode, a step of stop- 
ping, in response to a request for storing data in the re- 
cording media, the formatting of the recording media, a 
step of setting the recording media in a second rotation 
mode that is suitable for storing data in the recording 
media, a step of storing data in the recording media in 
the second rotation mode, a step of setting, in response 
to an end of storing data in the recording media, the re- 
cording media in the first rotation mode, and a step of 
resuming formatting of the recording media in the first 
rotation mode. 

[0018] The information storage apparatus to which 
the present invention is applied, therefore, can store da- 
ta in the most suitable rotation mode for storing data, 
and format the recording media in the background in the 
most suitable rotation mode for formatting the recording 
media. Each of storing and formatting can be performed 
at a high efficiency. 

[0019] The method for storing data of the present in- 
vention is characterized in that the recording media for- 
matted in the first rotation mode is rotated at a maximum 
rotating speed at which the information storage appara- 
tus can store data in the recording media. 
[0020] Accordingly, the information storage appara- 
tus can format the recording media, despite the rotation 
mode in which data is stored in the recording media, at 
the highest speed, resulting in reducing time required 
for the formatting. 

[0021] The method for storing data of the present in- 
vention is further characterized in that the first rotation 
mode is constant linear velocity (CLV) mode. 
[0022] Accordingly, in the case that, while the con- 
stant angular velocity (CAV) mode is suitable for storing 
data in response to a user's request, the CLV mode is 
suitable for formatting the recording media, each of stor- 
ing and formatting is performed in a suitable rotation 
mode, resulting in good performance. 
[0023] The method for storing data of the present in- 
vention is further characterized in that the first rotation 
mode is a zone constant linear velocity mode. 
[0024] Accordingly, in the case that, while the CAV 
mode is suitable for storing data in response to a user's 
request, the ZCLV mode is suitable for formatting the 
recording media, so that storing and formatting are each 
performed in a suitable rotation mode, resulting in good 
performance. 



[0025] The method for storing data of the present in- 
vention can further include a step of measuring time, in 
response to an end of storing data in the recording me- 
dia, wherein the step of resuming formatting the record- 
s ing media is not performed until a predetermined period 
of time passes. 

[0026] The information storage apparatus stops for- 
matting the recording media in the background when- 
ever a user requests for storing data in the recording 

10 media or reproducing the data, and resumes formatting 
the recording media in the background after storing and/ 
or reproducing as requested by the user is completed. 
If the information storage apparatus changes the rota- 
tion mode of the recording media every time that it 

15 switches its operation from formatting to storing, or from 
storing to formatting, a lot of time is lost changing the 
rotation mode of the recording media. This time loss re- 
sults in a low efficiency and performance of storing data 
requested by the user and for formatting the recording 

20 media. 

[0027] By including a step of measuring time, in re- 
sponse to an end of storing data in the recording media, 
wherein the step of resuming of formatting the recording 
media is not performed until a predetermined period of 
25 time passes, the information storage apparatus switch- 
es the rotation mode less frequently. 
[0028] The method for storing data of the present in- 
vention can further include a step of measuring time, in 
response to an end of storing data in the recording me- 
30 dia, wherein formatting the recording media is resumed 
in the second rotation mode before a predetermined pe- 
riod of time passes. 

[0029] The information storage apparatus stops for- 
matting the recording media in the background when- 
35 ever a user requests for storing data in the recording 
media or reproducing the data, and resumes formatting 
the recording media in the background after storing and/ 
or reproducing as requested by the user is completed. 
If the information storage apparatus changes the rota- 
40 tion mode of the recording media every time that ft 
switches its operation from formatting to storing, orfrom 
storing to formatting, it takes a lot of time to change the 
rotation mode of the recording media. This is a time loss 
that results in a low efficiency and performance of stor- 
45 ing data requested by the user and for formatting the 
recording media. 

[0030] By including a step of measuring time, in re- 
sponse to an end of storing data in the recording media, 
wherein formatting the recording media is resumed in 
50 the second rotation mode before a predetermined peri- 
od of time passes the information storage apparatus 
switches the rotation mode less frequently, resulting in 
good performance for storing data requested by the us- 
er. 

55 [0031 ] The method for storing data of the present in- 
vention is characterized in that, after the predetermined 
period of time passes, said recording media is set in said 
first rotation mode. 
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[0032] If the user, after the previous request for stor- 
ing data in the recording media, does not make another 
request during a predetermined period of time, the in- 
formation apparatus sets the recording media in a rota- 
tion mode suitable for formatting after the predeter- 
mined period of time passes. 

[0033] The recording media can be a rewritable opti- 
cal disc such as CD-RW or DVD+RW. 
[0034] Other objects, features, and advantages of the 
present invention will be more apparent from the follow- 
ing detailed description when read in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] 

Fig. 1 is a block diagram showing an optical disc 
drive according to the first embodiment of the 
present invention; 

Fig. 2 is a schematic drawing showing a step of the 
background formatting and the user data recording/ 
reproduction of a DVD+RW disc; 
Fig. 3 is a schematic drawing showing another step 
of the background formatting and the user data re- 
cording/reproduction of a DVD+RW disc; 
Fig. 4 is a schematic drawing showing yet another 
step of the background formatting and the user data 
recording/reproduction of a DVD+RW disc; 
Fig. 5 is a schematic drawing showing yet another 
step of the background formatting and the user data 
recording/reproduction of a DVD+RW disc; 
Fig. 6 is a flowchart showing an operation of the 
background formatting according to the first embod- 
iment of the present invention; 
Fig. 7 is a flowchart showing an operation of the 
background formatting as the second embodiment 
of the present invention; 

Fig. 8 is a flowchart showing another operation of 
the background formatting as the third embodiment 
of the present invention; 

Fig. 9 is a flowchart showing yet another operation 
of the background formatting as the fourth embod- 
iment of the present invention; 
Fig. 1 0 is a flowchart showing yet another operation 
of the background formatting as the fifth embodi- 
ment of the present invention; and 
Fig. 11 is a flowchart showing yet another operation 
of the background formatting as the sixth embodi- 
ment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0036] The first embodiment of the present invention 
is now described with reference to Figs. 1 through 6. 
Fig. 1 is a block diagram showing the structure of an 
information storing and reproducing apparatus to which 



the embodiment is applied. The optical disc drive 2, the 
information storing and reproducing apparatus, is a 
stand-alone drive connected to, or embedded in, a com- 
puter 1 . Information recording media 3 is a rewritable 

5 optical disc such as a DVD+RW disc. 

[0037] In the optical disc drive 2, the information re- 
cording media 3 is rotated by a spindle motor 4 in the 
CAV mode, the CLV mode, orthe ZCLV mode. An optical 
pickup 5, which emits a laser beam to the information 

10 recording media 3 rotated by the spindle motor 4 and is 
movable in the radial direction of the media, is provided 
as a recording/reproducing head. The optical pickup 5 
is provided with a semiconductor laser which emits a 
laser beam, an object lens which focuses the laser 

15 beam, a photo detecting system which detects signals 
such as signals reproduced in rays reflected by the in- 
formation recording media 3. The reproduced signal (re- 
adout information) detected by the photo detecting unit 
in the optical pickup 5 is temporarily stored in a cache 

20 memory 8 after processed by a signal processing unit 
7, and transferred to the computer 1 through an interface 
9. The spindle motor4, the optical pickup 5, and the ser- 
vo motor 6 have corresponding control units 10,11, and 
12, respectively. A controller 13 consisting of a CPU, a 

25 ROM, and a RAM controls the control units 10, 11 , and 
1 2 as well as a cache memory 8. Besides controlling the 
control units above, the controller 13 further realizes var- 
ious functions as explained later. 
[0038] The computer 1 consists of a CPU, a ROM, a 

so RAM, and further includes a rigid disc drive orthe mem- 
ory media 14, such as a floppy disc (FD) or an optical 
disc, storing computer-readable computer programs. 
The memory media 14 stores a program for the control- 
ler 13 to control various functions. The computer 1 reads 

35 the computer program from the memory media 1 4, and 
the controller 13 performs various functions of the 
present invention. 

[0039] This embodiment is based on a condition that 
the optical disc drive 2 has a background formatting 

40 function, of which operation will be described below with 
reference to Figs. 2 through 5. The Figs. 2 through 5 are 
schematic drawings showing the storing of dummy data 
and the storing (recording) and reproduction of user da- 
ta according to a user's request on a DVD+RW disc. 

45 [0040] When a blank disc is inserted, dummy data is 
stored in a portion of a lead-in area during the initial 
process of formatting so that data can be stored on the 
disc or reproduced in response to a user's request (Fig. 
2). 

so [0041 ] Dummy data is stored in an unrecorded region 
starting from the inner circle of the disc during the back- 
ground formatting (Fig. 3). When the user requests to 
store or reproduce data during this process, the back- 
ground formatting is temporarily interrupted, and the us- 

55 er*s request is performed first (Fig. 4). Because the ad- 
dress of the data which the user requests to store or to 
reproduce changes at random, the CAV mode in which 
the rotating speed of the disc is constant regardless of 
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the designated address is more efficient. 
[0042] After performing the storing and reproducing 
of data in response to the user's request, the back- 
ground formatting is resumed starting from the address 
formatted before the interruption (Fig. 5). 
[0043] With reference to the flowchart in Fig. 6, the 
operation, after the beginning of the background format- 
ting, of the optical disc drive 2 controlled by the controller 
13 will now be described according to the first embodi- 
ment. Formatting in the background begins (Step S1). 
The controller 13 checks whether the user requests to 
store or reproduce data (Step S2). If the user requests 
to do so (Y branch of S2), the controller 13 further 
checks whether the disc is rotating at a speed suitable 
for the storing and reproducing of the user's request 
(S3). If the disc is not rotating at a speed corresponding 
to the speed of storage and reproduction designated by 
the user (N branch of S3), the controller 13 changes the 
rotating speed of the spindle motor 4 through the rota- 
tion control unit 1 0 (S4). The storing and reproducing of 
the user's request is performed (S5). The storage and 
reproduction requested by the user is controlled based 
on the CAV mode. 

[0044] On the other hand, if no request is made by the 
user (N branch of S2), the controller 13 checks whether 
the background formatting is proceeding (S6). If the 
background formatting is not being processed (N branch 
of S6), the controller 13 further checks whether the cur- 
rent rotation speed is suitable for formatting the disc 
(S7). If it is not suitable (N branch of S7), the rotation 
speed of the spindle motor 4 is adjusted through the ro- 
tation control unit 10 (S8). The background formatting 
begins (S9). The controller 1 3 checks whether the entire 
disc has been formatted (S10). If the background for- 
matting is not finished yet (N branch of S10), the con- 
troller 1 3 continues the format. If the background format- 
ting is finished (Y branch of S10), the controller 13 ends 
the background formatting (S11). 
[0045] Accordingly, each of the storing and reproduc- 
ing of data in response to a user's request and the back- 
ground formatting is performed at the best speed in or- 
der to increase efficiency of both processes. 
[0046] The second embodiment of the present inven- 
tion is now described with reference to Fig. 7. Steps 
common to the first embodiment described above and 
the second embodiment to be described below (and the 
other embodiments to be described after the second) 
are referred to by the same numerals, and their descrip- 
tion will be omitted. 

[0047] Fig. 7 is a flowchart showing the operation of 
the controller 1 3 to which the second embodiment is ap- 
plied. Most of the steps are the same as those of the 
first embodiment, but if there is no user's request (N 
branch of S2) and the background formatting is not be- 
ing performed (N branch of S6) , the controller 1 3 checks 
whether the disc rotation speed is set at the maximum 
speed at which the optical disc drive 2 can write (store) 
data (S12). If it is not set at the maximum speed (N 



branch of S12), the controller 13 increases the rotation 
speed of the spindle motor 4 up to the maximum through 
the rotation control unit 10 (S13). Then, the controller 
13 starts the formatting in the background (S9). 

5 [0048] Accordingly, the formatting process is always 
performed at the maximum speed at which the optical 
disc drive 2 can write, regardless of the speed of the 
storage and reproduction requested by the user, and the 
period required for the background formatting is re- 

10 duced. 

[0049] The third embodiment of the present invention 
is described with reference to Fig. 8. Fig. 8 is a flowchart 
showing the background operation. This embodiment is 
almost identical to the first embodiment shown in Fig. 6, 

15 except that: if there is no user's request (N branch of 
S2), and the background formatting is not being execut- 
ed (N branch of SB), the controller 13 checks whether 
the disc rotation speed is set to the CLV mode (S14). If 
it is not set to the CLV mode (N branch of S14), the con- 

20 troller 1 3 controls the spindle motor 4 through the rota- 
tion control unit 10 to set the CLV mode (S15). Then, 
the controller 13 starts the background formatting (S9). 
[0050] Accordingly, in the case that the storage and 
reproduction requested by the user fits the constant an- 

25 gular velocity (CAV) mode and the background format- 
ting fits the constant linear velocity (CLV) mode, this em- 
bodiment enables the optical disc drive 2 to achieve the 
best performance in each case. 
[0051] The fourth embodiment of the present inven- 

30 tion will be described below in reference to Fig. 9. Fig. 
9 is a flowchart showing the operation of the background 
formatting. The flowchart is almost the same as the flow- 
chart shown in Fig. 8, but this embodiment checks 
whether the current setting of the disc rotation speed is 

35 the ZCLV mode (S16) if there is no user's request (N 
branch of S2), and the background formatting is not be- 
ing performed (N branch of S6). If the disc rotation speed 
is not set to the ZCLV mode (N branch of S16) s the con- 
troller 13 sets the rotation of the spindle motor 4 to the 

40 ZCLV mode through the rotation control unit 10 (S17), 
and then, starts the background formatting (S9). 
[0052] Accordingly, in the case that the storage and 
reproduction requested by the user fits the constant an- 
gular velocity (CAV) mode and the background format- 

45 ting fits the zone constant linear velocity (ZCLV) mode, 
this embodiment enables the optical disc drive 2 to 
achieve the best performance in both cases. 
[0053] The fifth embodiment of the present invention 
will be described below in reference to Fig. 10, a flow- 

so chart showing the operation of the background format- 
ting. 

[0054] The background formatting begins (Step 1). 
The controller 13 checks whether the user requests to 
store or reproduce data (Step S2). If the user requests 
55 to do so (Y branch of S2), the controller 13 initializes 
(stops) a timer which will be described later (S1 8). The 
controller 13 checks whether the disc is rotating at a 
speed suitable for the storing/reproducing requested by 
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the user (S3). If the disc is not rotating at a speed cor- 
responding to the speed of storage and reproduction 
designated by the user (N branch of S3), the controller 
1 3 changes the rotating speed of the spindle motor 4 
through the rotation control unit 10 (S4). The storage s 
and reproduction that is requested is performed (S5). 
The storage and reproduction of the user's request is 
controlled based on the CAV mode. After performing the 
storage and reproduction requested by the user, the 
controller 1 3 starts the timer which indicates a predeter- 
mined period in which the background formatting will not 
be performed (S19). 

[0055] On the other hand, if no request is made by the 
user (N branch of S2), the controller 1 3 checks whether 
the background formatting is proceeding (S6). If the 
background formatting is not being processed (N branch 
of S6), the controller 13 checks whether the timer is in 
operation (S20). If the timer is not yet at time-out (N 
branch of S20), the controller 1 3 does not start the back- 
ground formatting, but returns to the beginning of the 
flowchart and checks whether there is a user's request 
(S2). If the timer is at time-out (Y branch of S20), the 
controller 13 further checks whether the current rotation 
speed is suitable for formatting the disc (S7). If it is not 
suitable (N branch of S7), the rotation speed of the spin- 
dle motor 4 is adjusted through the rotation control unit 
10 (S8). The background formatting begins (S9). The 
controller 13 checks whether the entire disc has been 
formatted (S1 0). If the background formatting is not fin- 
ished yet (N branch of S10), the controller 13 continues 
the formatting. If the background formatting is finished 
(Y branch of S1 0), the controller 1 3 initializes (stops) the 
timer (S21 ) . Then, the controller 1 3 ends the entire back- 
ground formatting (S11). 

[0056] According to this embodiment, even if the stor- 
age/reproduction requested by the user is finished, the 
background formatting is not performed until the prede- 
termined period of time passes. Under the condition 
such that the background formatting and the storage/ 
reproduction requested by the user are frequently 
switched, this embodiment lowers the frequency of the 
switching of the media rotation control method, and sus- 
tains the performance of the read/reproduction request- 
ed by the user at a reasonable level. 
[0057] The sixth embodiment of the present invention 
will be described below in reference to Fig. 11 , a flow- 
chart showing the operation of the background format- 
ting. 

[0058] The background formatting begins (Step 1). 
The controller 13 checks whether the user requests to 
store or reproduce data (Step S2). If the user requests 
to do so (Y branch of S2), the controller 13 initializes 
(stops) a timer which will be described later (S1 8). The 
controller 13 checks whether the disc is rotating at a 
speed suitable for the storing/reproducing of the user's 
request (S3). If the disc is not rotating at a speed corre- 
sponding to the speed of storing/reproducing designat- 
ed by the user (N branch of S3) , the controller 1 3 chang- 



es the rotating speed of the spindle motor 4 through the 
rotation control unit 10 (S4). The storage/reproduction 
of the user's request is performed (S5). The storage/re- 
production of the user's request is controlled based on 
the CAV mode. After performing the storage/reproduc- 
tion requested by the user, the controller 13 starts the 
timer which indicates a predetermined period in which 
the background formatting will not be performed (S19). 
[0059] On the other hand, if no request is made by the 
user (N branch of S2), the controller 13 checks whether 
the background formatting is proceeding (S6). If the 
background formatting is not being processed (N branch 
of S6). the controller 13 commences the background for- 
matting without changing the rotation speed (S9). That 
is, the background formatting is performed using the 
disc rotation speed at which the storage/reproduction 
requested by the user has been performed. 
[0060] If the background formatting is being per- 
formed (Y branch of S6), the controller 1 3 checks wheth- 
er the timer is in operation (S20). If the timer is not yet 
at time-out (N branch of S20), the controller 13 checks 
whether the entire disc has been formatted (S10). If the 
timer is at time-out (Y branch of S20), the controller 13 
further checks whether the current rotation speed is suit- 
able for formatting the disc (S7). If it is not suitable (N 
branch of S7), the rotation speed of the spindle motor 4 
is adjusted through the rotation control unit 10 (S8). The 
background formatting begins (S9). That is, after the 
time-out of the timer, the speed of the background for- 
matting is increased. 

[0061] The controller 13 checks whether the entire 
disc has been formatted (S10). If the background for- 
matting is not finished yet (N branch of S10), the con- 
troller 1 3 continues the formatting. If the background for- 
matting has been finished (Y branch of S10), the con- 
troller 13 initializes (stops) the timer (S21). Then, the 
controller 13 ends the entire background formatting 
(S11). 

[0062] According to this embodiment, even if the stor- 
age/reproduction requested by the user is finished, the 
background formatting is performed at the same speed 
as the storage/reproduction requested by the user until 
the predetermined period of time passes. Under the 
condition such that the background formatting and the 
storage/reproduction requested by the user are fre- 
quently switched, this embodiment lowers the frequency 
of the switching in the media rotation control method, 
and sustains the performance of the storage/reproduc- 
tion requested by the user at a reasonable level. If the 
user does not request a storage/reproduction for a pre- 
determined period after the controller 13 resumes the 
background formatting, the controller 13 switches the 
speed to the CLV mode, which is higher than the CAV 
mode. This switching enables the optical disc drive 2 to 
choose a suitable speed for the background formatting, 
and results in the reduction in time required for the back- 
ground formatting. 

[0063] The preferred embodiments of the present in- 
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vention are described above. The present invention is 
not limited to these embodiments, but various variations 
and modifications may be made without departing from 
the scope of the present invention. 
[0064] This patent application is based on Japanese 
priority patent application No. 2001 -021 529 filed on Jan- 
uary 30, 2001 , the entire contents of which are hereby 
incorporated by reference. 



Claims 

1. A method for storing data in recording media using 
an information storage apparatus which has a plu- 
rality of rotation modes of said recording media, 
comprising: 

a step of formatting said recording media in a 
first rotation mode; 

a step of stopping, in response to a request for 
storing data in said recording media, formatting 
of said recording media; 
a step of setting said recording media in a sec- 
ond rotation mode that is suitable for storing da- 
ta in said recording media; 
a step of storing data in said recording media 
in said second rotation mode; 
a step of setting, in response to an end of stor- 
ing data in said recording media, said recording 
media in said first rotation mode; and 
a step of resuming of formatting said recording 
media in said first rotation mode. 

2. The method for storing data as claimed in claim 1 , 
wherein said recording media formatted in said first 
rotation mode is rotated at a maximum rotating 
speed at which said information storage apparatus 
can store data in said recording media. 

3. The method for storing data as claimed in claim 1 , 
wherein said first rotation mode is a constant linear 
velocity mode. 

4. The method for storing data as claimed in claim 1 , 
wherein said first rotation mode is a zone constant 
linear velocity mode. 

5. The method for storing data as claimed in claim 1 , 
further comprising a step of measuring time, in re- 
sponse to an end of storing data in said recording 
media, wherein said step of resuming of formatting 
said recording media is not performed until a pre- 
determined period of time passes. 

6. The method for storing data as claimed in claim 1 , 
further comprising a step of measuring time, in re- 
sponse to an end of storing data in said recording 
media, wherein formatting said recording media is 



resumed in said second rotation mode before a pre- 
determined period of time passes. 

7. The method for storing data as claimed in claim 6, 
s wherein after said predetermined period of time 
passes, said recording media is set in said first ro- 
tation mode. 

B. The method for storing data as claimed in claim 1 , 
10 wherein said recording media is a rewritable optical 
disc. 

9. An information storage apparatus having a plurality 
of rotation modes of recording media, comprising: 

15 

a motor which rotates said recording media in 
a rotation mode; and 

a controller which formats said recording media 
in a first rotation mode, stops, in response to a 

20 request for storing data in said recording media, 

formatting said recording media, sets the re- 
cording media in a second rotation mode that 
is suitable for storing data, stores data in said 
recording media in said second rotation mode, 

25 sets, in response to an end of storing data in 

said recording media, the recording media in 
said first rotation mode, and resumes format- 
ting the recording media in said first rotation 
mode. 

30 

10. The information storage apparatus as claimed in 
claim 9, wherein said recording media formatted in 
said first rotation mode is rotated at a maximum ro- 
tational speed at which said information storage ap- 

35 paratus can store data in said recording media. 

11. The information storage apparatus as claimed in 
claim 9, wherein said first rotation mode is a con- 
stant linear velocity mode. 

40 

12. The information storage apparatus as claimed in 
claim 9, wherein said first rotation mode is a zone 
constant linear velocity mode. 

45 13. The information storage apparatus as claimed in 
claim 9, further comprising a timer which starts in 
response to an end of storing data in said recording 
media, wherein said controller resumes formatting 
said recording media after a predetermined period 

so of time passes. 

14. The information storage apparatus as claimed in 
claim 9, further comprising a timer which starts in 
response to an end of storing data in said recording 
55 media, wherein said controller resumes formatting 
said recording media in said second rotation mode 
after a predetermined period of time passes. 
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. 15. The information storage apparatus as claimed in 
claim 14, wherein after said predetermined period 
of time passes, said recording media is set in said 
first rotation mode. 

5 

16. The information storage apparatus as claimed in 
claim 9, wherein said recording media is a rewrita- 
ble optica! disc. 

17. An information processing apparatus comprising 10 
the information storage apparatus as claimed in 
claim 9. 

18. A computer program for storing data in rewritable 
recording media that is to be installed in a digital 15 
computer having an information storage apparatus 
which has a plurality of rotation modes of recording 
media, comprising: 

a step of formatting said recording media in a 20 
first rotation mode; 

a step of stopping, in response to a request for 
storing data in said recording media, formatting 
of said recording media; 

a step of setting said recording media in a sec- 25 
ond rotation mode that is suitable for storing da- 
ta; 

a step of storing data in said recording media 

in said second rotation mode; 

a step of setting, in response to an end of stor- 30 

ing data in said recording media, said recording 

media in said first rotation mode; and 

a step of resuming of formatting said recording 

media in said first rotation mode. 

35 
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